OO0mmue 3aK0oHbI 1eMCTBUSA
(baKTOPOB Cpeabl HA
OpPraHMU3MbI



IKOJOTHYECKHUMH 3aKOHBI-

ITO 3aKOHbI, KOTOPbLIC OTPA’KAKOT BCCBO3MOKHbIC BO3/1EeHCTBHS
(l)aKTOpOB Cpeabl HA N€ATCIBHOCTD TOI'0 WJIM MHOI'O OpraHmuimMa.

3aKOH ONTUMyMa

33aKOH 3KONOTHUYECKOM
MHANBUAVANLHOCTU BUAOB
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3aKOH OrpaHuYMBaoulero
dakTopa

3aKOH He3aMeHMMOCTH
dakTopa
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3aKOH JUMHTHPYOIIUX
(pbakTopoB

3axkoH munumyma Jinouxa

-
YenemHyio ;Ku3Hees I TeIbHOCTb OPTaHU3Ma [~ ——
OrPAHUYHUBAET IKOJOTHYECKUN (PAKTOP, KOJIUMIECTBO U
Ka4yeCTBO KOTOPOro OJIM3KH K MUHUMYMY,
He00X0AUMOMY OPraHU3MY.

Hemenkuii yuénsiii FOcTyc JInbux ycTaHOBHII, 4TO
=  IPOAYKTUBHOCTb KYJIBTYPHBIX PACTEHUU, B IIEPBYIO
o4epeb, 3aBUCUT OT TOI'O MUTATEIIBHOTO BEIIECTBA UJIH
MUWHEPATIBHOTO 3JIEMEHTA, KOTOPBIX IIPEACTABIIEH B ITIOYBE B
HAVMEHBIIIEM KOJIMYECTBE.



Boaa npu HanmoJIHeHUM 00YKH HAYMHAET NMePeuBaATHC
yepe3 HAUMMEHbUIYI0 IOCKY B 00YKe M JJIMHA 0CTAJbHbIX

JOCOK V7K€ HC UMCCT 3HAYCHU »

Bouka JInbuxa




[ Ipumep:

Ecin ¢docdopa B mouBe muiib 20% 0T HEOOXOAMMOM
HOPMBI, a KaJblUs — 50% OT HOpMBI, TO pacTeHHE OyIeT
pa3BUBAThCA TOJBKO IO TEX IIOp, IOKAa HE YCBOUT BECh
dbocdop. OrpaHu4uBarOIIIM JalbHEUIIUKM  pPOCT
(akTopoM OyzeT HegocTtaTok (docdopa. /Ui yBeIUudeHUS
IPOAYKTUBHOCTH HEOOXOAMMO, B IIEPBYIO OUYepe/ib, BHECTHU
B IOYBY UMEHHO (hochopcoaepkaiiee yao0peHue.

N3BECTHO, YTO H3OBITOK KAKOTO-IUOO 3KOJIOTHYECKOTO
(hakTOopa MOXKET OBITh TaK K€ BpPEACH, KaK U €ro
HEJI0CTATOK, T.C. BCE XOPOIIO B Mepy.
@daKkToOphl, CACPKUBAIOIIME Pa3BUTHE OPraHM3MOB H3-3a
HEJOCTaTKa MM KX H30bITKA MO CPAaBHEHUIO C
OTPEOHOCTSMU, HA3bIBAIOTCS JIUMUTUPYIOIITUMHU.



3akoH TosepanTHocTH Illendgopaa:

JIMMuUTHpYOnIuM pakTopom,
OrPAHUYMBAKIIMM  pa3sBUTHE  OPraHMU3Ma,
MOXKET ObITh KAK MUHUMYM, TAK U MAaKCUMYM
BO3/eCTBHA IKOJOIrHYECKOro (pakropa

TonepanTtHocTs (OT nar.  ftolerantia —
TEPIICHUC) — CIIOCOOHOCTD OpTraHU3MOB
BBIJICP)KMBaTh  M3MCHCHHS  YCIOBHUM  KHU3HH
(HarpuMep, KojedaHusl TeMIIepaTyphl, BIAKHOCTH,
CBETa). JTO OYCHb BaXXHOE CBOMCTBO KHBOIO,
IIO3BOJISIOIIEE IPUCIOCOOIIAThCS K
M3MCHSIOIIMMCS. YCIOBHSAM. Pa3Hple OpraHu3Mbl
00JIaal0T pa3HOM TOJEPAHTHOCTHIO.



I71y0OOKMI CHEKHBIM MOKPOB — JIMMUTHPY LU U

(pakTOp B pacIpoCTPAHCHUM OJICHEH




3aKOH onITUMYyMA:

JIro00M  3KoJorHYecKHii  (pakTop
HMeeT  ompeaeieHHbIe  mpeaeJabl
MOJIOKUTEJIBbHOI0  BJMAHMA  HA
"KUBbIC OPraHU3MBI.

OpraHu3M MOXET IIOTHOHYTh KaK OT
CIIMIIIKOM HW3KOH, TAaK U CIHIIKOM
BBICOKOW TEMIIEPATYPHI.



I'papuueckn 3aKOH ONTUMYMA BbIPaKaeTCH
CUMMETPUYHOM KYNOJ00Opa3HOl KpPUBON (KpuBas
TOJIEPAHTHOCTH)

CreneHb BnaronpuaTHOCTH

Ios0:keHne BepIIMHBI KPUBOM YKA3bIBACT ONTUMAJIbHbIC (HAUTYYIIIHE)
YCJIOBHUS 110 3TOMY (PaKTOpY AJ51 0c00ei JAaHHOI0 BU/A.

OnTumym

30Ha
YrHETEHUS

30Ha
YrHETEHUS

c¢dakTopa

Cwvna soanencremn chakropa
lNpepens! BLIHOCNMBOCTU BUAA



IIpenensl BBIHOCIUBOCTH

IKO0JOrNYeCKOH BAaJJEHTHOCTBHIO HA3bIBAlOT
MUHUMANbHOE U MaKCUMallbHOE 3Ha4yeHue
dakTopa, npu KOTOPOM BO3MOXHa
XN3HEeOeATENbHOCTD. [ paHunubl, 3a
npegenamMmm KOTOPbIX HacTynaetr rmbernb
OpraHM3mMoB, ABNATCA HWXKHUMUN U BEPXHUMU
rpaHnyamm BbIHOCITMBOCTMU Bnaa. x
Ha3bIBAKT KPUTUYECKMMU TOUKaAMMW.



KpuBasi T0J1€PaHTHOCTH

JlJist oco0ell HEKOTOPBHIX BH/I0B XapaKTePHbI KPUBbIE €
OYeHb OCTPLIMH NMUKAMM.

ITO O3HAYAET, YTO JUANA30H YCJIOBHI, NMPH KOTOPBIX
0CO0H JAHHOTO0 BMJAAa MOTYT HOPMAJIbHO CyIeCTBOBATD,
O4YeHb Y30K.

Ilosiorue  KpuBBIE  COOTBETCTBYOT  IIHPOKOMY
TAANA30HY TOJECPAHTHOCTH.

OpranusMbl ¢ MIUPOKUMHU TPAHUIAMH YCTOMYUBOCTH,
KOHEYHO, MMEKT IIAHChl Ha 0oJiee IIUPOKOE
pacnpocTrpaHeHue.

OaHaKo IIHPOKHME TPAHUIBI IO OAHOMY (DAKTOPY BOBCE
He 03HAYAKOT IMUPOKMX IPAHMIL 10 BCceM (paKkTOpam.



I Ipumep

XMBOTHbIE M pacTeHMs NNOXO MEePEeHOCAT
CANMbHYIO Xapy W  CWNbHblE  MOPO3bI;
ONTUManbHbIMU ABIAOTCS cpegHue
Temnepartypbl. TOYHO Tak Xe W 3acyxa, U
MOCTOSAHHbIE MNPONMBHbIE OOXAW OAWHAKOBO
HebrnaronpuUsaTHbI 4SS ypoXKasi.



3aK0OH OTHOCHTEJIbHOM HE3ABHCHUMOCTH
IMPUCIIOCO0IEHUSA OPraHU3MOB:

CreneHb BBIHOCIMBOCTH K KaKOMY-HMOYIb
(pakTOpPy HEe O03HAYaeT COOTBETCTBYIOIIEH
IKOJOTHYECKOU BAJIEHTHOCTH BHU/IA o
OTHOUICHHUIO K OCTAJIBbHBIM (paKTOpPaM.

Bunasl, IIEPEHOCIIIUE IITUPOKHE N3MCHECHUSI
TeMIIEpaTyphbl, COBCEM HE 0053aTCIbHO HOJIKHEI
TaK)K€ OBITh MPUCHOCOOJICHHBIMM K IIMPOKUM
KOJI€OQHMSIM BIAXKHOCTH UJIM COJIEBOTO PEXKHUMA.



Ipumep

MHorune 3eMHOBOIHBIE MOT'YT
BBIJICPKUBATH 3HAYUTEIIbHBIE
KoJI€OaHUs TeMIEpaTyphl, HO HE
IIEPEHOCAT JAXKE KPATKOBPEMEHHOI'O
BBICBIXAHUS KOXMU.




3aKO0OH COBMECTHOI'O I[EI/ICTBI/IH

s

(l)aKTOpOB .\\’ s

Pe3yjbTar BIAUSHUS T1060T0 KOOI HUECKOTO
(bakTOpa 3aBUCHUT, B IIEPBYI0 04Yepeab, OT TOIO,
B KAKOM KOMOMHAIIUM U ¢ KAKOH CHJIOM
NEUCTBYIOT Apyrue (pakTophbl.

IIepeHOCUTH MOPO3 B OC3BETPEHHYIO OTOAY
3HAUYUTEJIBHO JIET4e, YEM MPU CUJIIBHOM BETPE.
JKapy opranusm NepeHOCUT 3HAYUTEIIBHO

XYK€ IIPU BBICOKOUW BIAXKHOCTH.




[Ipumep: CMEPTHOCTH UL COCHOBOTO
[ICJIKONPSAIA TPY PA3HBIX COYECTAHUIX

TEMIIEPATYPHI U BIAXKHOCTHU
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3aKoH He3aMeHMMOCTH (hpaKTOopAa:

HeJib3sl MOJTHOCTHIO 3AMEHUTh OUH (PaKTOP
APYTUM.

IIpumep: CBeT, HEOOXOAUMBIA PACTCHUSM J1JIs1
(pOTOCHHTE3a, HE MOXKET OBITh 3aMEHEH
M30BITKOM TeIjla MIH YIJICKUCIIOTO raj3a.




HecoBnagenume >KOJOrH4eCKMuX
CIIEKTPOB OTAC/IbHbIX BUI0B.

Kaxabii Buja crneudpuyeH 1m0  CBOUM
IKOJOTMYECKUM  BO3MOXKHOCTAM. Jlake vy
OIM3KHX 10 cmocodaM ajJanTauum K cpeae
BM/I0B CYLIECTBYIOT Pa3JIM4YUs B OTHOIICHUH K
KAKUM-JI1M00 OTAeJbHbIM (paKTOpam.

llpasuno  skonocuuweckou  UHOUBUOYAILHOCMU
61008 chopMmyanpoBall pycckuii ooranuk JI. I.
Pamenckuii (1924) npuMEHUTENBHO K PACTCHUSIM |,
3aT€M OHO IMHUPOKO OBUIO IIOATBEPKICHO U
300JIOTHYECKUMU UCCIIEAOBAHUSIMU.



IIpumep: U3MeHeHNE YyHacTHU B JIYTOBBIX TPABOCTOSIX
OTAECJbHBIX BUI0B PACTCHUU B 3AaBUCHUMOCTH OT
yBiaaxxkHenus (mo JI. I'. PameHnckomy)

[— xneBep JyroBoi; 2— THICAYETUCTHUK OOBIKHOBEHHBIN; 3— Kenepus JlensiBuHa; 4— MATIUK JIyTOBOU
5— Tuny4ak; 6— MoJMapeHHUK HACTOSIINIA; /— OCOKa paHHss; §— TaBoJra OOBIKHOBEHHAs; 9— repaHb
x0iaMoBast; /() — KOPOCTAaBHUK IMOJIEBOM; //— KO3I000pOTHUK
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Ilogymanre:

l1.IloueMy chITBIE BOPOObHU ¥ CHHUYKH JYYIIIC
IIEPEHOCIT HU3KHUE TEMIIEPATYPHI ?

2.1loueMy B OCEHHEE U 3UMHEE BpEMA B
TEIUIMIIAX C OrypuaMuM ©  TOMaraMu
MTOBBIIIAIOT COACPKAHUE YITIEKUCIOrO rasa

U BJIAKHOCTU?



